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(57) ABSTRACT 

The present invention is intended to provide an electronic 
cymbal having improved accuracy for detecting a Striking 
force and a Striking position without hampering a Striking 
Sensation and an appearance. A piezoelectric Sensor 5 and a 
cup portion sheet Sensor 8 provided on a portion of a cup 
portion formed into a dome shape at a center of a cover 2 on 
a first frame 3 having the cover 2 formed out of a soft 
material, the cover 2 spreading to contact with an upper 
Surface of the first frame 3, and an edge upper portion sheet 
Sensor 7 and an edge lower portion sheet Sensor 6 provided 
on an outer peripheral edge portion 3b formed to be lowered 
by a step are provided, and a center of a Second frame 4 is 
Supported by a cymbal Stand (shaft) 10 penetrating an 
opening portion at a center of the first frame 3. 

47 Claims, 11 Drawing Sheets 
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ELECTRONIC PAD WITH VIBRATION 
SOLATION FEATURES 

RELATED APPLICATIONS 

The present application is a continuation of application 
Ser. No 09/935,275, filed Aug. 22, 2001, now U.S. Pat. No. 
6,637,989, the disclosure of which is incorporated by ref 
erence in the present application. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an electronic pad used as 
an electronic percussion instrument. 

2. Description of Related Art 
There is known hitherto a disk-shaped acoustic cymbal 

made of brass, phosphor bronze or the like. 
FIG. 11 shows an acoustic cymbal. 
This acoustic cymbal 130 has an edge portion 101 which 

is an outer peripheral edge portion, a bow portion 102 which 
is an intermediate portion and a conveX cup portion 103 
which is a central portion. Here, if the edge portion 101 of 
the acoustic cymbal is struck with a percussion member Such 
as a Stick, a tone called a crash tone having a noise 
component is obtained. This tone is used to put emphasis in 
a musical performance. Also, if the bow portion is struck, a 
tone So-called legato tone or ride tone is obtained. This tone 
is used to add rhythm to a musical performance. Further, if 
the cup portion 103 is struck, a tone So-called a cup tone or 
a bell tone having many treble components is obtained. This 
tone is used to add rhythm to a musical performance. In this 
way, different tones can be obtained from the edge portion 
101, the bow portion 102 and the cup portion 103 of the 
acoustic cymbal 130, respectively. It is, therefore, possible 
to expand a performance presentation by Striking the edge 
portion 101, the bow portion 102 and the cup portion 103 
Separately. However, Since the acoustic cymbal of this type 
produces loud Sound when Struck with a percussion member, 
it is inappropriate to be used for practice in an ordinary 
household. Further, Since the tones cannot be changed, 
preparation of a plurality of types (i.e., sizes, materials and 
shapes) of cymbals is required. 

In recent years, an electronic cymbal imitating the above 
Stated acoustic cymbal has been widely used. This electronic 
cymbal detects the Striking position and the Striking force of 
a Stick or the like by means of a Striking Sensor, controls a 
Sound Source based on the detected Striking position and 
Striking force and thereby produces a cymbal Sound 
(electronic percussion Sound). The electronic cymbal can, 
therefore, advantageously lower the Volume of the Striking 
Sound. AS the electronic cymbal of this type, there are 
proposed an electronic cymbal made of hard resin Such as 
ABS and enabling a striking sound for which volume is to 
be lowered produced from the electronic cymbal itself and 
an electronic cymbal (see Japanese Patent Unexamined 
Application Publication No. 10-207451) made by combin 
ing two disk-shaped frames having different sizes So as to 
enhance a Sense of performance and a performance quality. 
In addition, there are proposed an electronic cymbal (See 
Japanese Utility Model Examined Application Publication 
No. 4-3358) wherein a cushion material is bonded to and a 
Striking Sensor is attached to the Surface of a disk-shaped 
metallic cymbal and a cymbal Sound according to the output 
of the Striking Sensor is produced, and an electronic cymbal 
(see Japanese Patent Unexamined Application Publication 
Nos. 11-184459 and 11-272266) enabling a striking sound 
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2 
(or vibration sound) for which volume is to be lowered 
without decreasing a Striking Sensation by providing many 
Small holes bored in a disk-shaped metallic cymbal and the 
like. 

Nevertheless, the above-stated electronic cymbal formed 
out of hard resin disadvantageously has a problem in that the 
Striking Sensation is different from that of an acoustic 
cymbal. The electronic cymbal made by a combination of 
two disk-shaped frames is disadvantageous visually. 

Furthermore, the electronic cymbal having the cushion 
material bonded to the Surface of the disk-shaped metallic 
cymbal and the Striking Sensor attached to the Surface 
thereof and producing a cymbal Sound has disadvantages in 
that, for example, it is difficult to detect a Striking position 
(region) since a vibration wave contains many high fre 
quency components and, therefore, tones are lacking in 
variation. Furthermore, Since the output of the Striking 
Sensor largely differs between a case where the portion right 
above the Sensor is Struck and a case where portions other 
than this portion are Struck, the Sensitivity distribution of the 
Striking Sensor appears bad, So that it is disadvantageously 
difficult to detect a Striking force with high accuracy. 

Moreover, the electronic cymbal having many Small holes 
bored in the disk-shaped cymbal has disadvantages in that 
the sensitivity distribution of the striking sound is not well 
improved and the detection accuracy of the Striking position 
is low, although this electronic cymbal has an improved 
Striking Sensation. 

SUMMARY OF THE INVENTION 

The first electronic pad among electronic pads according 
to the present invention, which has been made to Solve the 
above problems, is an electronic pad receiving a Strike on an 
upper Surface, detecting the Strike and outputting a signal 
representative of the Strike, the electronic pad characterized 
by comprising: 

a disk-shaped first frame; 
a Striking Sensor detecting the Strike transmitted to the 

first frame; and 
a Second frame made of a Softer material than a material 

for the first frame, Supporting the first frame from 
below, having an attachment hole provided at a center 
and vertically penetrating the Second frame, and Sup 
ported by a pole of a Stand Supporting the electronic pad 
by inserting the pole into the attachment hole. 

Here, in the first electronic pad, it is preferable that: 
the first frame has a larger opening portion than the 

attachment hole of the Second frame, the opening 
portion provided on a central portion of the first frame; 
and 

that the Second frame includes a head portion having the 
attachment hole and inserted into the opening portion 
from below in an upward direction, and a shoulder 
portion Supporting a Surrounding portion of the open 
ing portion of the first frame from below, the surround 
ing portion Surrounding the head portion. 

Further, in the first electronic pad, it is a preferable mode 
that the Second frame has a concave portion around the 
attachment hole on a lower Surface of the Second frame, the 
concave portion having a trough extending in a predeter 
mined direction and hollowed into a wedge shape, an upper 
Surface of the concave portion has an insertion hole at a 
center and has Such a shape as to protrude in a wedge shape 
having a ridge extending in the predetermined direction, the 
pole is inserted into the insertion hole to allow the Second 
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frame to be Supported by a rotation Stopper member fixed to 
the pole from below. 

In this case, it is preferable that the concave portion is 
rockably fitted into the rotation stopper member with result 
ing play. 

Also, the Second electronic pad among the electronic pads 
according to the present invention attaining the above object 
is an electronic pad receiving a Strike on an upper Surface, 
detecting the Strike, and outputting a signal representative of 
the Strike, the electronic pad characterized by comprising: 

a disk-shaped first frame; 
a cover covering an upper Surface of the first frame, 

having a cup portion formed on a central portion of the 
cover, a Space formed between the cup portion and the 
upper Surface of the first frame, the cover excluding the 
cup portion spreading to contact with the first frame; 
and 

a Striking Sensor detecting the Strike transmitted to the 
first frame through the cover. 

Here, in the Second electronic pad, it is preferable that the 
cover has a dome-shaped core on the central portion, thereby 
forming the cup portion on the central portion, and the cover 
excluding the core being formed out of a Softer material than 
a material for the first frame. 

In addition, in the Second electronic pad, it is a preferable 
mode that the first frame has an outer peripheral edge portion 
formed downward by an annulus Step; and 

that a portion covering the outer peripheral edge portion 
of the cover is formed to be thick So that an upper 
Surface of the cover becomes flat by absorbing the Step. 

Moreover, in the Second electronic pad, it is a preferable 
mode that the cover has Such a shape as to spread outside 
compared with a peripheral edge of the first frame and 
folded toward a rear Surface Side of the peripheral edge of 
the first frame. 

Further, in the Second electronic pad, it is preferable that 
the first frame has Such a shape that a peripheral edge portion 
of the first frame is cut off over a predetermined angle range 
along a peripheral edge of the first frame; and 

that a portion of the cover is formed out of more material 
per unit length along the peripheral edge than a material 
for a part covering an uncut part of the peripheral edge 
portion, the portion covering the cut-off portion of the 
peripheral edge portion of the first frame. 

Furthermore, in the Second electronic pad, it is preferable 
that the Striking Sensor adheres to a portion of the first frame, 
the portion covered with the cup portion formed on central 
portion of the cover. 

In addition, it is preferable that the Second electronic pad 
comprises a first sheet Sensor formed on the first frame, 
provided on a portion put between the first frame and a 
dome-shaped peripheral edge formed on the central portion 
of the cover, extending in a circumferential direction, and 
detecting a Strike applied to the cup portion. In this case, it 
is also a preferable mode that the first sheet Sensor extends 
to only a portion in a circumferential direction. 

Further, it is preferable that the Second electronic pad 
comprises a Second sheet Sensor provided on an upper 
Surface of a peripheral edge portion of the first frame, and 
extending to only a part in a circumferential direction. 

The third electronic pad among the electronic pads 
according to the present invention attaining the above 
object, is an electronic pad receiving a Strike on an upper 
Surface, detecting the Strike, and outputting a signal repre 
Sentative of the Strike, the third electronic pad characterized 
by comprising: 
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4 
a disk-shaped first frame; 
a Striking Sensor detecting the Strike transmitted to the 

first frame; and 
a third sheet Sensor provided on a lower Surface of a 

peripheral edge portion of the first frame, extending in 
a circumferential direction, and detecting an operation 
with respect to the lower Surface of the peripheral edge 
portion. 

Here, in the third electronic pad, it is preferable that the 
third sheet Sensor extends to only a part in the circumfer 
ential direction. 

Further, the fourth electronic pad among the electronic 
pads according to the present invention attaining the above 
object is an electronic pad receiving a Strike on an upper 
Surface, detecting the Strike, and outputting a signal repre 
Sentative of the Strike; the fourth electronic pad character 
ized by comprising: 

a disk-shaped first frame; 
a cover covering an upper Surface of the first frame, 

having a cup portion formed on a central portion, a 
Space formed between the cover and the upper Surface 
of the first frame, the cover excluding the cup portion 
Spreading to contact with the first frame; 

a Striking Sensor adhering to a portion of the first frame, 
the portion covered with the cup portion formed on the 
central portion of the cover, 

a first sheet Sensor formed on the first frame, provided at 
a portion put between the first frame and a dome 
shaped peripheral edge portion formed on the central 
portion of the cover, and detecting a Strike applied to 
the cup portion; 

a Second sheet Sensor provided on an upper Surface of a 
peripheral edge portion of the first frame, and detecting 
a Strike applied to the peripheral edge portion; and 

a third sheet Sensor provided on a lower Surface of the 
peripheral edge portion of the first frame, and detecting 
an operation with respect to the lower Surface of the 
peripheral edge portion. 

Here, it is preferable that the fourth electronic pad com 
prises: 

a first jack outputting Signals from a channel connected to 
the Striking Sensor and from a channel connected to the 
first and third sheet Sensors, and 

a Second jack outputting Signals from the channel con 
nected to the Striking Sensor and from a channel con 
nected to the Second sheet Sensor. In this case, it is 
preferable that the electronic pad is rockably attached 
to a pole around a predetermined horizontal axis, and 

that the firstjack and the Second jack are provided near the 
horizontal axis. It is also a preferable mode that the 
electronic pad comprises a Second frame formed out of 
a Softer material than a material for the first frame, 
Supporting the first frame from below, and Supported by 
the pole, and 

the first jack and the Second jack are fixed to the Second 
frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective View of an electronic pad used as 
an electronic cymbal in the first embodiment according to 
the present invention; 

FIG. 2 shows a part of a cover covering the upper Surface 
of the electronic pad; 

FIG. 3 is a cross-sectional view of the electronic pad, 
which view is taken along line A-A of FIG. 1; 
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FIG. 4 is a cross-sectional view of the electronic pad, 
which view is taken along line B-B of FIG. 1; 

FIG. 5 is a perspective view showing the electronic pad 
from obliquely downward direction; 

FIG. 6 is a conceptual view showing a state in which the 
electronic pad is Struck; 

FIG. 7 is a conceptual view showing a state in which the 
outer peripheral edge portion of the electronic pad is nipped 
with fingers to perform a Silencing operation; 

FIG. 8 is a wiring diagram of a jack Section for transmit 
ting an output signal from each Sensor to a Sound Source; 

FIG. 9 shows a state in which an electronic pad having a 
tip end portion employing a sharper rotation Stopper member 
than a rotation Stopper member shown in FIG. 1 is struck and 
inclined; 

FIG. 10 shows an electronic pad in the second embodi 
ment according to the present invention and showing a State 
in which a part of the Outer peripheral edge portion of a 
frame is cut off and that the left half of a cover covering the 
upper Surface of this frame is cut out, and 

FIG. 11 shows an acoustic cymbal. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The embodiments of the present invention will be 
described hereinafter. 

FIG. 1 is a perspective view of an electronic pad 1 used 
as an electronic cymbal in the first embodiment according to 
the present invention. 

The electronic pad 1 shown in FIG. 1 can be divided into 
a cup portion 30 Surrounding a central opening portion 1 a 
and bulging in a dome shape, an outer peripheral edge 
portion 32 and a bow portion 31 between the cup portion 30 
and the edge portion 32. 
The upper Surface of the electronic pad 1 is covered with 

a cover 2. As shown in FIG. 3, a dome-shaped core 19 is 
formed integrally with the central portion of the cover 2 to 
thereby form the cup portion 30 (see FIG. 1). As a material 
for this cover, rubber elastomer having both elasticity which 
is an excellent feature of rubber and productivity which is an 
excellent feature of plastic, or the like is used. 

FIG. 2 is a cross-sectional view showing a part of the 
cover 2 covering the upper Surface of the electronic pad 1. 

Concentric irregularity processing is conducted to the 
upper Surface of the cover 2 covering the upper Surface of 
the electronic pad 1. Through this processing, irregularities 
having, for example, a groove width of 2 mm, a pitch of 4 
mm (2 mm between grooves) and a depth of 0.1 mm are 
formed on the upper Surface of the cover 2. 

Further, a coating treatment is applied to the upper Surface 
of the cover 2 to coat rubber primer onto the upper Surface 
thereof by dipping, brushing, Spraying or the like, whereby 
the Surface of the cover 2 has a low friction factor and 
improved abrasion resistance. As a result, a Stick Slides on 
the electronic pad 1 Similarly to a case where a metallic 
acoustic cymbal is struck with the Stick and the abrasion of 
the rubber after the electronic pad 1 is struck with sticks for 
a long period of time can be decreased. This cover 2 may be 
formed out of a material having the same advantage as the 
above-Stated Surface treatment and Softer than the first frame 
3 to be described later. In addition, the Surface treatment 
Such as the coating of rubber primer Stated above is applied 
to a sliding portion 2b pressing an edge upper portion sheet 
Sensor 7 and a portion Supporting an edge lower portion 
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6 
sheet sensor 6 from below on the rear Surface of the outer 
peripheral edge portions 2a of the cover 2 So as to prevent 
abrasion. By covering the first frame 3 with the cover 2, the 
upper Surface of the electronic pad 1 enables a Stick to have 
good bounce. 
The screw portion 10a of a pole 10 Supporting the 

electronic pad 1 from below, a wing nut 13 screwed with the 
screw portion 10a, a metallic washer 12 and felt washer 11, 
which will be described later, are shown in this order from 
above on the central opening portion 1a of the electronic pad 
1. 

FIG. 3 is a cross-sectional view of the electronic pad 1 
shown in FIG. 1, which view is taken along line A-A of 
FIG. 1. FIG.3(b) is an enlarged view showing the neigh 
borhood of the center of FIG.3(a) excluding the pole 10, the 
wing nut 13, the metallic washer 12 and the felt washer 11 
for convenience sake. The first frame 3 is made of a hard 
material and has an opening portion 3c at the center thereof. 
The upper Surface and the lower Side of the peripheral edge 
portions of the first frame 3 excluding the upper Surface of 
the central opening portion 3c are covered with the cover 2. 
ABS, polycarbonate or the like is used as a material for the 
first frame. 
The first frame 3 also has an outer peripheral edge portion 

3b having an annulus Step 3a constituting the Outer periph 
ery of the first frame 3 and formed downward. The outer 
peripheral edge portion2b of the cover 2 contacting with the 
outer peripheral edge portion 3b of the first frame 3 is 
formed to be thicker by as much as the step 3a, whereby the 
upper Surface of the portion contacting with the Step 3a is 
formed flat. That, is, the upper Surface of the electronic pad 
1 is formed in Such a shape as not to appear as if the Step 3a 
is present. By thus forming the step 3a, the first frame 3 has 
uniform vibration and the outer peripheral edge portion 3b 
is Suppressed from Vibrating. Accordingly, Vibration attenu 
ates relatively promptly, So that even if this electronic pad 1 
is continuously struck, it is possible to accurately detect the 
Striking position and the Striking force for each Strike. 
Besides, the appearance of the upper Surface is Similar to 
that of the acoustic cymbal, ensuring a good Striking Sen 
sation. 

Further, Since the outer peripheral edge portion 2a is 
formed to be spread outside compared with the outer periph 
eral edge portion 3b of the first frame 3, the edge portion 32 
tends to be deformed when Struck. As a result, it is possible 
to reproduce a feeling that the edge portion of the acoustic 
cymbal is deformed to absorb impact. 

FIG.3(b) shows the second frame 4. The second frame 4 
consists of a head portion 4a protruding upward from the 
central opening portion 3c of the first frame 3, a shoulder 
portion 4b Supporting the lower peripheral edge of the 
opening portion 3c from below and an arm portion 4c 
Supporting the lower Surface of a region corresponding to 
the bow portion 31 shown in FIG. 1 from below. 
An attachment hole 4d vertically penetrating the Second 

frame 4 is provided at the center of the head portion 4a of 
the second frame 4 as shown in FIG.3(b). Also, a concave 
portion 4e fitted into a rotation stopper member 9 to be 
described later and hollowed in a wedge shape with a trough 
extending in a predetermined direction is provided around 
the attachment hole 4d. A Softer material, Such as rubber, 
than the material for the first frame 3 is used for the second 
frame 4. 
FIG.3 also shows a piezoelectric sensor 5 provided on the 

lower Surface of the first frame 3, covered with the arm 
portion 4c of the Second frame 4 and contacting with a 
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player Side. This piezoelectric Sensor 5 detects the Struck 
Surface of the electronic pad and a Strike against the periph 
eral edge of the Struck Surface. 

In this case, since the portion of the first frame 3 provided 
with the piezoelectric sensor 5 is covered with the dome 
shaped portion of the cover 2, it is possible to prevent the 
portion right above the piezoelectric Sensor 5 from being 
directly struck with a Stick. Accordingly, the magnitude of a 
Signal outputted from the piezoelectric Sensor 5 is not largely 
changed according to the Struck position and the piezoelec 
tric Sensor 5 has good Sensitivity distribution characteristics, 
thereby further enhancing detection accuracy for a Striking 
force and Striking position. 

It is assumed that this electronic pad 1 is Struck only on 
the right half thereof. In FIG. 3, the piezoelectric sensor 5, 
and an edge upper portion sheet Sensor 7, an edge lower 
portion sheet Sensor 6 and a cup portion sheet Sensor 8 to be 
described later are provided only on Substantially the right 
half but not on the left half thereof. 
To be specific, the cup portion sheet Sensor 8 is provided 

to spread over about 2/3 of the upper Surface of the peripheral 
edge portion of the opening of the first frame 3 covered with 
the cover 2 (at 120 degrees left and right relative to a 
player's position, respectively). The edge upper portion 
sheet Sensor 7 and the edge lower portion sheet Sensor 6 are 
provided to Spread about /3 of the outer peripheral edge 
portion of the first frame 3 (at 60 degrees right and left 
relative to the player's position, respectively). 

Here, the concave portion 4e of the Second frame 4 and 
the rotation stopper member 9 are fitted into each other to 
prevent the rotation of the electronic pad 1, thereby making 
it possible to restrict a Striking range. 

By thus restricting the Striking range, it is possible to 
dispense with a Sensor to be provided out of the Striking 
range and to thereby decrease manufacturing cost. 

It is noted that the circumferential angle (120 degrees 
right and left, respectively) of the cup portion sheet Sensor 
8 is wider than those of the edge upper portion sheet Sensor 
7 and the edge lower portion sheet sensor 6. This is because 
the Sensor must deal with a case where the electronic pad 1 
is struck by a portion near the center of the stick 20 from a 
lateral direction in addition to a case where the electronic 
pad 1 is struck by the tip portion (tip end portion) of the Stick 
20 from longitudinal direction as shown in FIG. 6. 

In this embodiment, description has been given to a case 
where the cup portion sheet Sensor 8 is provided to spread 
about 2/3 of the upper Surface of the peripheral portion of the 
opening. This is intended to reduce cost and the cup portion 
sheet Sensor 8 may be provided on the entire periphery on 
the upper Surface of the opening peripheral edge portion. 

Here, the second frame 4 is formed out of a softer 
material, Such as rubber, than that of the first frame 3 as 
already described above and structured so that the shoulder 
portion 4b supports the first frame 3. The second frame 4 is, 
therefore, fixed to the pole 10 of a stand to be described later. 
As a result, the first frame 3 is not fixed to the stand and 
Vibration generated at the first frame 3 is Smoothly propa 
gated onto the first frame 3. Thus, the piezoelectric sensor 5 
can accurately detect vibration generated at the first frame 3 
after the Surface and the peripheral edge of the Surface of the 
electronic pad 1 are struck. 

Further, the cover 2 is provided to cover even the lower 
side of the outer peripheral edge portion 3b of the first frame 
3. The edge lower portion sheet sensor 6, which is one 
example of an operation Sensor according to the present 
invention, is provided between the lower surface of the outer 
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8 
peripheral edge portion 3b of the first frame 3 and the cover 
2 provided on the lower Side of this outer peripheral edge 
portion. This edge lower portion sheet Sensor 6 detects 
preSSure generated by the Silencing operation of the player 
but does not detect a Strike. 

Furthermore, the edge upper portion sheet Sensor 7 is 
provided between the upper Surface of the Outer peripheral 
edge portion 3b of the first frame 3 and the cover 2 covering 
the upper Surface of this Outer peripheral edge portion 3b. 
This edge upper portion sheet Sensor 7 detects preSSure 
generated by the Striking of the outer peripheral edge portion 
32 shown in FIG. 1 or the like. In addition, the cup portion 
sheet sensor 8 is provided at a position at which the bottom 
30a of the cup portion 30 at the center of the electronic pad 
1 is proximate to the first frame 3 to contact with the upper 
Surface of the first frame 3. 
The cup portion 30 of the electronic pad 1 shown in a 

dome shape in FIG. 2 is formed out of the cover 2 integrally 
formed with the core 19. If the cup portion 30 is struck, the 
peripheral edge portion of the core 19 presses the cup 
portion sheet Sensor 8 through the inner Surface of the 
peripheral edge portion of the cup portion 30 of the cover 2. 
AS a result, this cup portion sheet Sensor 8 detects a Strike 
against the cup portion 30. 
AS already Stated above, the concave portion 4e formed to 

be hollowed in a wedge shape and having a trough spread in 
a predetermined direction is formed on the central lower 
surface of the head portion 4a of the second frame 4. On the 
other hand, as shown in FIG. 3(b), the rotation stopper 
member 9 has a tip end portion 9a fitted into the concave 
portion 4e, having a ridge in a predetermined direction and 
protruding in a wedge shape. 

Further, the rotation Stopper member 9 has a penetrating 
hole 9b, as shown in FIG. 3(b), through which the pole 10 
Supporting the electronic pad 1 enters from below. This 
penetrating hole 9b is formed such that the diameter thereof 
is reduced once on the way from lower to upper directions. 

Meanwhile, this pole 10 has a tip end portion 10b formed 
to be fitted into the penetrating hole 9b, i.e., formed to have 
a reduced diameter on the way to the tip end. The rotation 
stopper member 9 is fixed to the pole 10 by a fastener 15 
shown in FIG. 3 in a state in which the tip end portion 10b 
of the pole 10 is penetrated into the rotation stopper member 
9. 

Furthermore, a screw portion 10a is provided on the very 
tip end of the pole 10. The screw portion 10a protrudes 
upward, compared with the upper Surface of the head portion 
4a of the second frame 4 and screwed with the wing nut 13 
while the head portion 4a of the second frame 4, the felt 
washer 11 and the metallic washer 12 are put between the 
screw portion 10a and the rotation stopper member 9. The 
electronic pad 1 is fixed to the pole 10 by the wing nut 13. 

In other words, the electronic pad 1 is Supported by the 
pole 10 fixing the rotation stopper member 9 having the tip 
end portion 9a fitted into the concave portion 4e of the 
Second frame 4, from below. 

Here, Since the concave portion 4e of the Second frame 4 
is fitted into the tip end portion 9a of the rotation stopper 
member 9, the rotation of the electronic pad 1 about the pole 
10 as a rotary shaft is prevented. This can prevent the output 
cable 14 of the electronic pad 1 to be described later from 
being entwined about the pole 10 and being pulled by the 
pole 10. 

FIG. 4 is a cross-sectional view of the electronic pad 1 
shown in FIG. 1, which view is taken along line B-B of 
FIG. 1. 
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FIG. 4 shows the above-stated fastener 15 for fixing the 
rotation stopper member 9 to the pole 10 and a screw 16 for 
fixing the second frame 4 to the first frame 3. In FIG. 4, the 
cup sheet Sensor 8 is provided on each of the right and left 
sides of the electronic pad 1. The reason is as follows. The 
cross-sectional view of FIG. 4 differs from that of FIG. 3 by 
90 degrees and illustrates a croSS Section if this electronic 
pad 1 is viewed from a player's position. 

Further, FIG. 4 shows an output jack 18 and an output 
cable 14 for transmitting respective output Signals from the 
piezoelectric Sensor 5, the edge lower portion sheet Sensor 6, 
the edge upper portion sheet Sensor 7 and the cup portion 
sheet Sensor 8 to a Sound generating device which is not 
shown. 

The outputjack 18 is provided in a Space between the arm 
portion 4c of the second frame 4 and the lower surface of the 
first frame 3 and fixed to the second frame 4 through an 
output jack holder 17. Since the second frame 4 is formed 
out of a softer material, Such as rubber, than that of the first 
frame 4 as already Stated above, the Second frame 4 is 
slightly deformed by pulling the output cable 14 or by the 
Vibration of the electronic pad 1, thereby preventing the 
output jack and the like from being broken. This output jack 
18 consists of two jacks, i.e., the first outputjack 110 and the 
second outputjack 120 (see FIG. 8). Output signals from the 
respective Sensors Stated above are outputted from the first 
output jack 110 and the Second output jack 120, passed 
through the output cable 14 and transmitted to the Sound 
generating device which is not shown. In this embodiment, 
although the number of sensors differs from the number of 
terminals, the Signals from the respective Sensors can be 
transmitted to the Sound generating device, which will be 
described later. 

FIG. 5 is a perspective view showing the electronic pad 1 
from an obliquely downward direction. FIG. 5 shows the 
cover 2 provided to spread over the lower Side to encompass 
the outer peripheral edge of the first frame 3 as Stated above. 
FIG. 5 also shows a state in which the electronic pad 1 is 
supported by the pole 10 to which the rotation stopper 
member 9 is fixed. As shown in FIG. 5, the second frame 4 
is fixed to the lower Surface of the first frame 3 on several 
portions by screws 16. 

FIG. 6 is a conceptual view showing that the cup portion 
30 at the center of the electronic pad 1 shown in FIG. 1, the 
bow portion 31 at the intermediate position thereof and the 
edge portion 32 on the Outer peripheral edge thereof are 
struck with the stick 20, respectively. FIG. 7 is a conceptual 
View showing a State in which a Silencing operation is 
performed by nipping the outer peripheral edge of the 
electronic pad 1 with fingers. 

Here, if the Strike or the Silencing operation shown in 
FIGS. 6 and 7 are conducted to the electronic pad 1, the 
piezoelectric Sensor 5, the edge lower portion sheet Sensor 6, 
the edge upper portion sheet Sensor 7 and the cup portion 
sheet sensor 8, shown in FIG. 3, detect vibration and 
preSSure. Output Signals from the respective Sensors are 
combined by a circuit shown in FIG. 8, outputted from the 
output jack 18, i.e., the first output jack 110 and the second 
output jack 120, passed through the output cable 14 and 
transmitted to the Sound generating device which is not 
shown. 

The Sound generating device Stores tones imitating the 
typical tones of the respective regions produced from an 
acoustic cymbal and outputted, i.e., a So-called cup tone, a 
So-called bow tone and a So-called edge tone if the regions 
of the acoustic cymbal corresponding to the cup portion 30 
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at the center of the electronic pad 1, the bow portion 31 at 
the intermediate position thereof and the edge portion 32 on 
the outer peripheral edge thereofshown in FIG. 1 are struck. 
Based on the combination of the output Signals transmitted 
through the output cable 14, the Sound generating device 
produces tones corresponding to the Struck regions or 
Silences the tones. 

Next, description will be given to the correspondence 
among the outputs of the respective Sensors, the Striking 
positions and the Silencing operation (the choke of the edge 
portion). Table 1 shows the correspondence. 

TABLE 1. 

Edge 
upper 
portion 
sheet 
SeSO 

Edge 
lower 
portion 
sheet 
SeSO 

Cup 
portion 
sheet 
SeSO 

Piezoelectric 
SeSO 

Performance on cup ON OFF OFF 
portion 
Performance on bow 
portion 
Performance on edge 
portion 
Choke of edge 
portion 

Output 

Output OFF OFF OFF 

Output OFF ON OFF 

No output OFF ON ON 

The piezoelectric Sensor 5 outputs a signal if any of the 
cup portion 30, the bow portion 31 and the edge portion 32 
shown in FIG. 1 is struck and the sensor 5 is turned off when 
choking the edge portion. Also, the cup portion sheet Sensor 
8 is turned on only when the cup portion 30 is struck. The 
edge upper portion sheet Sensor 7 is turned off while a player 
is performing on the electronic pad 1 using the cup portion 
30 and the bow portion 31, and the sensor 7 is turned on 
when Striking the edge portion 32 and when choking the 
edge portion. 
The edge lower portion sheet Sensor 6 is turned on only 

when choking the edge portion. That is to Say, the edge lower 
portion sheet Sensor 6 does not react to Strike and only 
detects an operation carried out to the peripheral edge 
portion of the electronic pad 1, i.e., the choke of the edge 
portion. 

FIG. 8 is a wiring diagram of the jack portion for 
transmitting output signals from the respective Sensors to a 
Sound Source. 

FIG. 8 shows two terminals A1 and A2 connected to the 
first outputjack 110 and two terminals B1 and B2 connected 
to the Second output jack 120. Output signals from the 
piezoelectric sensor 5 are transmitted to both the terminal Al 
and terminal B1. The edge lower portion sheet sensor 6 and 
the cup portion sheet Sensor 8 are connected to the terminal 
A2. However, as shown in Table 1, there is not timing at 
which both the edge lower portion sheet Sensor 6 and the cup 
portion sheet Sensor 8 are turned on Simultaneously. Besides, 
it is possible to determine which is turned on, the edge lower 
portion sheet Sensor 6 or the cup portion sheet Sensor 8, by 
checking the output of the piezoelectric Sensor 5. 
Accordingly, output Signals from both the edge lower por 
tion sheet Sensor 6 and the cup portion sheet Sensor 8 can be 
outputted from the terminal A2. 

Further, the edge upper portion sheet Sensor 7 is con 
nected to the terminal B2 of the second output jack 120. 

Table 2 shows the correspondence between outputs from 
the respective terminals and assigned tones. 
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TABLE 2 

Silencing 
Sound producing condition 

Assigned condition (sensor 
Input Terminal tOne (sensor output) output) 

First Al Bow tone Piezoelectric Edge lower 
output jack sensor only portion 

A2 Cup tone Piezoelectric sheet 
sensor + cup sensor only 
portion sheet 

SeSO 

Second B1 Toneless Piezoelectric Edge upper 
output jack sensor only portion 

B2 Edge tone Piezoelectric sheet 
sensor + edge 
upper portion 
sheet sensor 

sensor only 

In this case, only the first output jack 110 or only the 
Second output jack 120 can be connected to the Sound 
generating device. If only the first output jack 110 is 
connected, the Sound generating device produces a cup tone 
and a bow tone and Silence tones. If only the Second output 
jack 120 is connected, the Sound generating device produces 
only an edge tone and Silence tones. 

If the output signal of the piezoelectric Sensor 5 is 
outputted from the terminal A1 of the first output jack 110 
and no signal is outputted from the terminal A2 of the first 
output jack 110, a bow tone is assigned as a produced tone. 
If signals are outputted from both the terminals A1 and A2 
of the first output jack 110, a cup tone is assigned. If the 
output signal of the piezoelectric sensor 5 is not outputted 
from the terminal A1 of the first output jack 110 and 
outputted from the terminal A2 thereof (in this case, the edge 
upper portion sheet Sensor 6 is turned on), then Silencing 
operation is performed. 

Further, if a signal is outputted from the terminal B1 of the 
Second output jack 120 and no signal is outputted from the 
terminal B2 thereof, then none of the tones are produced and 
Silence is maintained. If Signals are outputted from both the 
terminals B1 and B2, an edge tone is produced. Further, if 
no signal is outputted from the terminal B1 and a signal is 
outputted from the terminal B2, i.e., the edge upper portion 
sheet Sensor 7 is turned on, then a Silencing operation is 
performed. At this moment, a combination of the output of 
the piezoelectric Sensor 5 and that of the edge upper portion 
Sensor 7 can instantly detect a Silencing operation (edge 
choking) without using the edge lower portion sheet Sensor 
6. It is noted, however, that the electronic pad 1 requires, as 
a whole, the edge lower portion sheet Sensor 6 which detects 
the choke of the edge portion but does not detect a Strike, So 
as to instantly detect a silencing operation (the choke of the 
edge portion). 
As can be seen from the above, if the cup portion 30 of 

the electronic pad 1 shown in FIG. 1 is struck, Signals are 
transmitted from the respective terminals of the terminals 
A1, A2 and B1 to the Sound generating device and the Sound 
generating device produces a cup tone. Likewise, if the 
intermediate bow portion 31 is Struck, Signals are transmit 
ted from both the terminals A1 and B1 to the Sound 
generating device and the Sound generating device produces 
a bow tone. If the edge portion 32 on the Outer peripheral 
edge of the electronic pad 1 is Struck, Signals are transmitted 
from the terminals A1, B1 and B2 to the Sound generating 
device and the Sound generating device produces an edge 
tone. AS shown in Table 2, when an edge tone is produced, 
a bow tone is produced as well. The edge tone is often used 
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for emphasis and the Volume thereof is Set large while the 
bow tone is masked by the edge tone and the edge tone 
inherently includes the feature of the bow tone. Due to this, 
even if the bow tone is overlapped with the edge tone and 
produced, the influence is almost negligible. If the Sound 
generating device Stated above produces an edge tone, the 
emission of the bow tone may be controlled. 

Moreover, as shown in FIG.7, by performing an operation 
for nipping the peripheral edge of the Struck Surface of the 
electronic pad 1 with fingers (the choke of the edge portion), 
the Signals of the edge lower portion sheet Sensor 6 and the 
edge upper portion sheet Sensor 7 are transmitted from the 
terminals A2 and B2 to the Sound generating device and the 
Sound generating device performs a Silencing operation. 

Furthermore, the Sound generating device monitors not 
only the presence and absence of the output of the piezo 
electric Sensor 5 but also the magnitude of the output Signal 
of the piezoelectric sensor 5. To produce the above-stated 
respective tones, the Sound generating device generates the 
respective tones with Volumes according to the magnitude of 
the output signal of the piezoelectric Sensor 5. Normally, a 
sheet Sensor detects on/off States as in the case of a Switch. 
Compared with a conventional method or the like for 
allowing a piezoelectric Sensor or the like to monitor Vibra 
tion resulting from a Strike and to determine a Striking 
position and then for Selecting a tone, a method in which a 
sheet Sensor is used and whether or not the sheet Sensor is 
turned on is monitored enables faster tone Selection. In this 
embodiment, the sheet Sensors are used and, therefore, it is 
possible to produce tones Such as a cup tone used for 
emphasis, i.e., tones required to be produced promptly for a 
musical performance, the above-Stated edge, tone and the 
like. In this case, after the Sound generating device promptly 
Starts producing the tone with a certain Volume, the Sound 
generating device carries out an envelope processing to 
make the Volume correspond to a Striking Sound. 
AS can be seen, in this embodiment, tones corresponding 

to Struck regions Such as the Struck Surface and peripheral 
edge of the Struck Surface of the electronic pad 1 are 
produced with a volume corresponding to a Striking force, 
and the tone which is being produced is promptly Silenced 
by the silencing operation shown in FIG. 7, compared with 
a conventional method. 
Even if only the first outputjack 110 out of the first output 

jack 110 and the second output jack 120 is connected to the 
Sound generating device, the edge lower portion sheet Sensor 
6 provided at a position at which the Sensor does not react 
to a Strike may be turned on by the Silencing operation. By 
doing So, a player can promptly Silence a cup tone and a bow 
tone which are being produced compared with a conven 
tional method. 

FIG. 9 shows a state in which the electronic pad 1 
supported by the pole 10 is struck with the stick 20 and 
inclined. The rotation stopper member 21 shown in FIG. 9 
has a sharper wedge-shaped tip end portion 21 a than the 
rotation stopper member 9 shown in FIG. 3. Due to this, the 
wedge shape of the tip end portion 21 a of the rotation 
Stopper member 21 is not completely fitted into the concave 
portion 4e of the Second frame 4, i.e., there is Some play. AS 
a result, as shown in FIG. 9, when being struck, the 
electronic pad 1 is easily inclined. 
AS Stated above, a plurality of types of rotation Stopper 

members having different wedge angles are prepared and 
used depending on the magnitude or weight of an acoustic 
cymbal imitated by the electronic pad 1, whereby it is 
possible to adjust the degrees of vibration resulting from a 
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Strike and differing cymbals and to perform on the electronic 
pad similarly to the acoustic cymbal while preventing the 
rotation of the Struck Surface. Besides, it is possible to adjust 
the degree of Vibration according to the degree at which the 
wing nut 13 of the screw portion 10a of the pole 10 is 
fastened. 

Alternatively, the rotation member is fixed to one type 
capable of Sufficiently vibrating and a Spacer, an adapter or 
the like is used to adjust the gap between the rotation Stopper 
member and the concave portion 4e of the Second frame 4. 
By doing So, it is possible to perform on the electronic pad 
1 Similarly to the acoustic cymbal which the electronic pad 
1 is to imitate, while preventing the rotation of the Struck 
Surface. 

In addition, the central axis of the vibration of the 
electronic pad 1 generated when the electronic pad 1 is 
Struck is present in a croSS Section taken along line B-B as 
shown in FIG. 4. In this embodiment, since the output jack 
18 is arranged in the vicinity of the central axis of this 
vibration, the vertical movement of the output cable 14 
followed by the vibration can be Suppressed. Accordingly, it 
is possible to prevent applying overload to the output cable 
14 itself caused by the weight of the output cable and to a 
region to which the output cable 14 is connected and to, 
therefore, expand the life of the electronic pad 1. 

Next, the Second embodiment according to the present 
invention will be described. 

FIG. 10 shows an electronic pad 41 used as the second 
embodiment according to the present invention. FIG. 10 
shows a frame 43 and a cover 42 covering the upper Surface 
of the frame 43. The left half of the cover 42 is removed so 
that the characteristic portions of the frame 43 to be 
described later can be easily recognized. An outer peripheral 
edge portion 43a similar to the electronic pad 1 is provided 
on the outer peripheral edge of the frame 43 of the electronic 
pad 41. A part 43b of the outer peripheral edge portion 43a 
which part avoids a player's Striking range is formed to be 
cut off as shown in FIG. 10. 
A part 42b of the outer peripheral edge portion 42a of the 

cover 42 is closely attached to this part 43b. Due to this, the 
part 42b of the cover 42 is formed into Such a shape packed 
with a Space corresponding to the part 43b obtained by 
partially cutting off the frame 43. 

The electronic pad 41 differs from the electronic pad 1 
shown in FIG. 1 only in two respects, i.e., that a part of the 
outer peripheral edge portion 43a of the frame 43 is cut off 
as Stated above and that the shape of a part of the outer 
peripheral edge portion 42a of the cover 2 is changed. 
Accordingly, a protruding head portion 4a of the Second 
frame 4 at the center of the electronic pad 41, a penetrating 
hole 4d thereof and a cup portion sheet sensor 8 close to the 
center on the frame 43 shown in FIG. 10 as well as an edge 
upper portion sheet Sensor 7 on the outer peripheral edge 
portion 43a of the frame 43 and the like are the same in type 
as those used and shown in FIG. 3. Although not shown in 
FIG. 10, an edge lower portion sheet sensor 6 is provided on 
the lower Surface of the outer peripheral edge portion 43a of 
the frame 43 as in the case of the electronic pad 1 shown in 
FIG. 1. 
Arrows C-C and D-D shown in FIG. 10 correspond to 

arrows A-A and B-B shown in FIG. 1, respectively. The 
edge upper portion sheet Sensor 7, the edge lower portion 
sheet Sensor 6 which is not shown, and the cup portion sheet 
sensor 8 in FIG. 10 are provided in the same range as that 
in which the corresponding Sensors of the electronic pad 1 
Stated above are provided. That is, these Sensors are arranged 
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on the right half portion of FIG. 3, i.e., the lower right half 
indicated by D-D of FIG. 10 and not arranged on the upper 
left half indicated by D-D. Thus, by providing the sensors 
only on the half of the electronic pad on the player Side, 
manufacturing cost can be reduced. 

Moreover, by partially cutting off the outer peripheral 
edge portion 43a of the frame 43, the shape of the frame 43 
is not rotationally Symmetrical and the rigidity of the frame 
43 is off balance. By contrast, since the shape of the cover 
2 is partially different as already Stated above, the weight 
balance of the electronic pad 41 about the penetrating hole 
4d is maintained but the rigidity of the frame 43 is slightly 
off balance. Thus, acoustic resonance can be Suppressed and 
the electronic pad 41 in the second embodiment can further 
SuppreSS unnecessary vibration generated on the frame 43. 
While particular embodiments of the present invention 

have been shown and described, it will be obvious to those 
skilled in the art that the invention is not limited to the 
particular embodiments shown and described and that 
changes and modifications may be made without departing 
from the Spirit and Scope of the appended claims. 
What is claimed is: 
1. An electronic pad receiving a Strike, detecting the Strike 

and outputting a signal representative of the Strike, com 
prising: 

a first frame; 
a Striking Sensor detecting the Strike transmitted to Said 

first frame; and 
a sheet Sensor provided on a lower Surface of a peripheral 

edge portion of Said first frame and detecting an opera 
tion with respect to the lower surface of the peripheral 
edge portion; 

wherein Said sheet Sensor extends circumferentially along 
a part of Said first frame around the peripheral edge, but 
not along all of the peripheral edge of the first frame. 

2. The electronic pad according to claim 1, wherein the 
sheet Sensor detects an operation with respect to an upper 
Surface of the peripheral edge portion. 

3. The electronic pad according to claim 1, where Said first 
frame has a varying length from the center of the frame to 
the edge of the frame. 

4. The electronic pad according to claim 1, wherein the 
first frame is disk-shaped. 

5. The electronic pad according to claim 4, wherein Said 
first frame has a varying radius. 

6. An electronic pad comprising 
a first frame having a peripheral edge portion, at least a 

part of the peripheral edge portion having a step formed 
downward; and 

a sheet Sensor located on the Step of the peripheral edge 
portion of the first frame. 

7. The electronic pad according to claim 6, further com 
prising a Second frame Supporting the first frame. 

8. The electronic pad according to claim 6, wherein the 
first frame is disk-shaped. 

9. The electronic pad according to claim 8, wherein the 
first frame has a varying radius. 

10. The electronic pad according to claim 6, further 
comprising: 

a cover covering the first frame, a peripheral edge portion 
of the cover contacting the peripheral edge portion of 
the first frame; 

wherein an upper Surface of the peripheral edge portion of 
the cover contacting the peripheral edge portion of the 
first frame is flat. 
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11. The electronic pad of claim 6, further comprising: 
a cover covering the first frame; 
wherein the cover is coated with a rubber primer. 
12. The electronic pad according to claim 6, further 

comprising: 
a cover covering the first frame, a peripheral edge portion 

of the cover contacting the peripheral edge portion of 
the first frame. 

13. The electronic pad according to claim 6, wherein the 
sheet Sensor extends circumferentially along a part of Said 
first frame around the peripheral edge, but not along all of 
the peripheral edge of the first frame. 

14. The electronic pad according to claim 6, wherein the 
Step of the peripheral edge portion of the first frame is 
formed integrally with the first frame. 

15. An electronic pad for receiving a Strike, detecting the 
Strike and outputting a signal representative of the Strike 
comprising: 

a frame having an upper Surface with an outer peripheral 
edge portion, at least a part of the outer peripheral edge 
portion having a step formed downward from the upper 
Surface; 

a cover covering the upper Surface of the frame; and 
a Striking Sensor for detecting the Strike transmitted to the 

frame through the cover. 
16. The electronic pad according to claim 15, wherein a 

portion of the cover covering the outer peripheral edge 
portion is thicker than other portions of the cover. 

17. The electronic pad according to claim 16, wherein an 
upper Surface of the cover contacting the Step is flat. 

18. The electronic pad according to claim 15, wherein the 
Striking Sensor is disposed on the Step formed on the outer 
peripheral edge of the frame. 

19. The electronic pad according to claim 15, wherein the 
Striking Sensor comprises a sheet Sensor disposed on the Step 
formed on the Outer peripheral edge of the frame and 
wherein the sheet Sensor extends around part of, but not the 
entire peripheral edge of the frame. 

20. The electronic pad according to claim 15, wherein the 
Striking Sensor comprises a sheet Sensor disposed around 
part of, but not the entire peripheral edge of the frame. 

21. The electronic pad according to claim 15, wherein the 
frame has a generally circular outer peripheral edge and 
wherein the Striking Sensor is disposed on the frame, adja 
cent to the generally circular outer peripheral edge of the 
frame and wherein the Striking Sensor extends around leSS 
than the entire circumference of the generally circular outer 
peripheral edge of the frame. 

22. The electronic pad according to claim 15, wherein the 
cover extends over the Step on the upper Surface of the 
frame. 

23. The electronic pad according to claim 15, wherein the 
Striking Sensor comprises a sheet Sensor and wherein the 
cover extends over the sheet Sensor and over the Step on the 
upper Surface of the frame. 

24. The electronic pad according to claim 15, wherein the 
Striking Sensor comprises a sheet Sensor disposed on the Step 
on the upper Surface of the frame and wherein the cover 
extends over the Sheet Sensor. 

25. The electronic pad according to claim 24, wherein the 
cover has a peripheral edge and defines a Striking Surface 
bounded by the peripheral edge, and wherein the Striking 
Surface has no downward Step at its peripheral edge. 

26. An electronic pad for receiving a Strike, detecting the 
Strike and outputting a signal representative of the Strike 
comprising: 
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a first frame of a first material; 
a cover covering a Striking Surface of the first frame; 
a Striking Sensor for detecting a Strike transmitted to the 

first frame through the cover; 
a Second frame coupled to the first frame, the Second 

frame made of a Softer material than the first material 
of the first frame; and 

a jack affixed to the Second frame for Outputting Signals 
from the Striking Sensor. 

27. The electronic pad according to claim 26, wherein the 
Second frame Supports the first frame. 

28. An electronic pad receiving a Strike, detecting the 
Strike and outputting a signal representative of the Strike 
comprising: 

a frame having a Striking Surface with a peripheral edge 
portion; 

a cover covering the Striking Surface of the frame; 
a Striking Sensor provided on a part of, but not the entire 

peripheral edge portion of the frame, the Striking Sensor 
for detecting the Strike transmitted to the frame through 
the cover, and 

a jack affixed to the frame and electrically coupled to the 
Striking Sensor for outputting Signals from the Striking 
Sensor, the jack having an opening of a receiving Space 
for receiving an electrical plug, the opening of the 
receiving Space facing in a direction away from the part 
of the peripheral edge portion of the frame having the 
Striking Sensor. 

29. The electronic pad according to claim 28, wherein the 
Striking Sensor is provided on an upper Surface of the 
peripheral edge portion of the frame. 

30. An electronic pad for mounting on a Stand, receiving 
a Strike, detecting the Strike and outputting a signal repre 
Sentative of the Strike, the electronic pad comprising: 

a frame having an upper Surface with an outer peripheral 
edge; 

a cover over the upper Surface of the frame and defining 
a Striking Surface for receiving a Strike; 

a Striking Sensor Supported on the frame for providing an 
electronic Signal corresponding to a Strike on the Strik 
ing Surface 

a Support Structure to pivotally Support the frame on a 
stand for pivotal motion of the frame relative to the 
Stand; and 

a rotation Stopper operatively coupled to the frame, for 
inhibiting rotation of the frame relative to the Stand, 
when the frame is mounted on the stand for pivotal 
motion. 

31. An electronic pad according to claim 30, wherein the 
rotation Stopper comprises a first member on the frame and 
a Second member for fixing to a Stand, the first member 
being pivotal relative to the Second member. 

32. An electronic pad according to claim 31, wherein the 
first and Second members are arranged to abut each other and 
are shaped to inhibit rotation relative to each other. 

33. An electronic pad according to claim 30, wherein the 
frame has a peripheral edge and wherein the Striking Sensor 
is disposed about a portion of, but leSS than the entire 
peripheral edge of the frame. 

34. An electronic pad according to claim 30, wherein the 
frame has a generally circular outer peripheral edge and 
wherein the Striking Sensor is disposed on the frame, adja 
cent to the generally circular Outer peripheral edge of the 
frame and wherein the Striking Sensor extends around leSS 
than the entire circumference of the generally circular outer 
peripheral edge of the frame. 
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35. A process of making an electronic pad, comprising 
providing a frame having an upper Surface and an outer 

peripheral edge with a step formed downward from the 
upper Surface; 

disposing a cover over the upper Surface of the frame; 
Supporting a Striking Sensor on the frame, the Striking 

Sensor for detecting a Strike on the cover. 
36. A process as recited in claim 35, wherein Supporting 

a Striking Sensor comprises Supporting a Striking Sensor on 
the Step formed on the frame. 

37. A process as recited in claim 35, wherein Supporting 
a Striking Sensor comprises Supporting a sheet Sensor on the 
Step formed on the outer peripheral edge of the frame and 
extending the sheet Sensor around part of, but not the entire 
peripheral edge of the frame. 

38. A process according to claim 35, wherein Supporting 
a Striking Sensor comprises disposing a sheet Sensor around 
part of, but not the entire peripheral edge of the frame. 

39. A process according to claim 35, wherein providing a 
frame comprises providing a frame having a generally 
circular outer peripheral edge and wherein Supporting a 
Striking Sensor comprises disposing a Striking Sensor on the 
frame, adjacent to the generally circular Outer peripheral 
edge of the frame and wherein the Striking Sensor extends 
around less than the entire circumference of the generally 
circular outer peripheral edge of the frame. 

40. A process according to claim 35, wherein disposing a 
cover comprises disposing a cover over the Step on the upper 
Surface of the frame. 

41. A process according to claim 35, wherein Supporting 
a striking Sensor comprises Supporting a sheet Sensor on the 
Step on the upper Surface of the frame and wherein disposing 
a cover comprises disposing a cover over the sheet Sensor. 

42. A process according to claim 35, wherein the cover 
has a peripheral edge and defines a Striking Surface bounded 
by the peripheral edge, and wherein the Striking Surface has 
no downward Step at its peripheral edge. 
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43. A process for mounting an electronic pad on a Stand, 

the proceSS comprising: 
providing a frame having an upper Surface with an outer 

peripheral edge; 
disposing a cover over the upper Surface of the frame and 

defining a Striking Surface on the cover for receiving a 
Strike; 

Supporting a Striking Sensor on the frame for providing an 
electronic Signal corresponding to a Strike on the Strik 
ing Surface 

providing a Support Structure to pivotally Support the 
frame on a Stand for pivotal motion of the frame 
relative to the Stand; and 

coupling a rotation Stopper to the frame, for inhibiting 
rotation of the frame relative to the stand, when the 
frame is mounted on the Stand for pivotal motion. 

44. A process according to claim 43, wherein coupling a 
rotation Stopper comprises providing a first member on the 
frame and fixing a Second member to a Stand, the first 
member being pivotal relative to the Second member. 

45. A process according to claim 44, further comprising 
arranging the first and Second members to abut each other, 
wherein the first and second members are shaped to inhibit 
rotation relative to each other when abutted against each 
other. 

46. A process according to claim 43, wherein the frame 
has a peripheral edge and wherein Supporting a Striking 
Sensor comprises Supporting a Striking Sensor about a por 
tion of, but less then the entire peripheral edge of the frame. 

47. A process according to claim 43, wherein the frame 
has a generally circular outer peripheral edge and wherein 
Supporting a Striking Sensor comprises Supporting a striking 
Sensor on the frame, adjacent to the generally circular outer 
peripheral edge of the frame and wherein the Striking Sensor 
extends around less than the entire circumference of the 
generally circular outer peripheral edge of the frame. 

k k k k k 


